Five species of Macdunnoughia Kostrowicki, 1961 have been recorded from China. Their distribution patterns indicate that the species richness of the genus was mainly concentrated in central China, and the number of species in southeastern and northwestern China was relatively small. A key to species of the genus in China is provided. Adults and male and female genitalia are illustrated.
Macdunnoughia Kostrowicki, 1961 (Lepidoptera: Noctuidae: Plusiinae) was erected for the French species, Plusia confusa Stephens, 1850 as its type species, and can be readily recognized by the claviform stigma coalesced or divided and a dark-colored medial area on the forewing, and the remarkable sacculus processus in male genitalia.
Often species of Macdunnoughia are serious pests in forests and cultivated farmlands. The eruciform larvae bear 2 pairs of prolegs on the fifth and sixth abdominal segments apart from 3 pairs of thoracic legs (Eichlin 1975) . They are polyphagous insects, frequently damaging soybean (glycine max (L.) Merr.; Fabaceae), various Asteraceae and Brassicaceae species. Macdunnoughia confusa (Stephens, 1850) and M. crassisigna (Warren, 1913) complete 2 or 3 generations per year, overwintering as larval stage in the soil (Lu et al. 1999; Ma et al. 2011) .
Macdunnoughia consists of 6 described species (Ronkay et al. 2008; Kumar & Kumar 2013) , and the genus is mainly distributed in China and the neighboring countries except M. confusa which is Trans-Palaearctic. Five species have been recorded from China to date (Chu & Chen 1963; Chu et al. 1964; Chen et al. 1991; Han et al. 2005 ).
However, species of Macdunnoughia are often confused because some cannot be distinguished by external features and their distributions overlap. The scientific names of the Chinese species are often erroneously or confusingly cited in scientific literature (Chen et al. 1991; Han et al. 2005; Ma et al. 2011) . In order to avoid confusion, we herein summarize the taxonomy of this genus and present a key that effectively differentiates the species of Macdunnoughia. Also we briefly outline the distribution patterns of the component species.
materialS and metHodS
All the specimens were captured with light traps. Abdomens were macerated in 10% NaOH and temporarily mounted on glass slides in 75% glycerin. Photographs of adults were taken by a Nikon D90 digital camera. Photographs of genitalia were taken by a digital camera mounted on a Nikon SMZ1500 stereo microscope. Plates were assembled using Adobe Photoshop CS2 v9.0.
Specimens examined in this study are from the following institutions: Entomological Museum, Northwest A&F University, Shaanxi, China (NWAU); China Agricultural University, Beijing, China (CAU); Shenyang Agricultural University, Shenyang, China (SYAU); Henan Agricultural University, Zhengzhou, China (HNAU); South China Agricultural University, Guangzhou, China (SCAU).
The specimens are kept in NWAU unless otherwise stated. Macdunnoughia confusa: Chou & Lu 1974: 70; Han et al. 2005: 19; Ronkay et al. 2008: 23. Diagnosis This species can be easily distinguished from M. crassisigna and M. hybrida by the lack of a silvery streak over the claviform stigma, and by the latter's smaller size (26-35 mm vs. 30-36 mm in M. hybrida and 31-37 mm in M. crassisigna). In male genitalia, M. confusa has a wide sacculus, short triangular clavus, short vesica with 2 large dorsal diverticula, and small cornuti (Figs. 13 and 13a). In M. crassisigna the sacculus is more narrow, clavus is rectangular, vesica is longer with a small latero-basal diverticulum, and robust cornuti (Figs. 14-15a). Sacculus extends beyond the distal margin of the valva in M. confusa and does not extend beyond the distal margin of the valva as in M. hybrida (Figs. 13 and 16) . In female genitalia, M. confusa has a shorter ductus bursae ( Male Genitalia. Uncus slender and long, sharp apically; tegumen relatively narrow; valva intermediate in size; cucullus arched; harpe slender and curved distally, shorter than uncus, sharp apically and bifurcate basally; sacculus intermediate in size, left processus blunt, right processus pointed; clavus triangular; saccus relatively broad ( Fig. 13 ). Aedeagus shorter than vesica; vesica covered with 2 rows of large cornuti (Fig.  13a) .
Female Genitalia. Papillae anales intermediate in size; apophyses anteriores and posteriores narrow and long; ostium sclerotized; ductus bursae sclerotized at middle; corpus bursae long with a remarkable signum (Fig. 19) (Fig. 25) .
The species occurs at altitude ranging from 34.5 m (Turpan, Xinjiang) to 2,100 m (Taibaishan, Shaanxi). (Warren, 1913) 银锭夜蛾 (Figs. 3-6, 14-15a, 20 and 21) Phytometra crassisigna Warren, 1913: 352. Type-locality: Japan, Korea, India.
Macdunnoughia (Macdunnoughia) crassisigna
Phytometra rhopalosema Hampson, 1913: 513. Type-locality: India, Nilgiris.
Macdunnoughia crassisigna xizangensis Chou & Lu, 1982: 101. Type-locality: China, Tibet.
Plusia crassisigna: Chu & Chen,1963 : 99. Macdunnoughia crassisigna: Chou & Lu 1974 Chen et al. 1991: 315; Han et al. 2005: 19; Ronkay et al. 2008: 24. Diagnosis This species is barely distinguished from M. hybrida by the forewing color pattern (Figs. 3-8) . In male genitalia, M. crassisigna has a long, narrow sacculus (Figs. 14 and 15 ), long vesica, and robust cornuti (Figs. 14a and 15a ) compared with a short, wide sacculus (Fig. 16 ), short vesica, and small cornuti (Fig. 16a) in M. hybrida. In female genitalia, M. crassisigna has a long ductus bursae and an accessory bursae that is longer than the corpus bursae (Figs. 20 and 21) ; in M. hybrida the ductus bursae is short and the accessory bursae is shorter than the corpus bursae (Fig. 22) .
Description
Males and Females. Wingspan 31-37 mm. Head brown or dark brown; antennae filiform; labial palpi short and upturned. Thorax densely covered with brown scales. Abdomen brown. On forewing, a silvery streak (or bifurcate silvery streak) over white claviform stigma; basal and antemedial lines white; medial line faint; postmedial line brown or dark brown with white at posterior part; subterminal line brown, dark color at front; terminal line brown. On hindwing, ground color grayish brown; veins highlighted (Figs. 3-6) .
Male Genitalia. Uncus slender and long, sharp apically; tegumen broad; valva intermediate in size; cucullus arched; harpe slender and sharp apically, shorter than uncus; sacculus processus pointed apically; clavus rectangular; saccus intermediate in size (Figs. 14 and 15) . Aedeagus shorter than vesica; vesica with 2 parallel rows of large cornuti or apically triple cornutus (Figs.  14a and 15a) .
Female Genitalia. Papillae anales intermediate in size; apophyses anteriores and posteriores narrow and long; ostium slightly sclerotized; ductus bursae slightly sclerotized and wrinkled; corpus bursae shorter than accessory bursae, with a large signum; accessory bursae wrinkled (Figs. 20 and 21). (Fig. 25) .
The highest altitude record where M. crassisigna has been collected is 3,950 m (Shigatse, Tibet). Ronkay, 1986 拟瘦银锭夜蛾 (Figs. 7, 8, 16, 16a and 22) Macdunnoughia hybrida Ronkay 1986: 205. Type-locality: North Korea, Province North Pyongan, Myohyang Mt.; Han et al. 2005: 19; Ronkay et al. 2008: 23. Diagnosis Macdunnoughia hybrida and M. crassisigna are confused in China because of the nearly identical forewing pattern (Figs. 3-8) . Accurate identification can be made by examining genitalia. Male and female. Wingspan 30-36 mm. Head brown; antennae filiform; labial palpi short and upturned. Thorax densely covered with brown scales. Abdomen brown. On forewing, a silvery streak over white claviform stigma; basal and antemedial lines white; medial line faint; postmedial line brown with white at posterior part; subterminal line brown, dark color at front; terminal line brown. On hindwing, ground color grayish brown and dark color near outer margin; veins highlighted (Figs. 7 and 8) .
Macdunnoughia (Macdunnoughia) hybrida
Male Genitalia. Uncus slender and long, sharp apically; tegumen intermediate in size; valva relatively broad; cucullus arched; harpe slender, sharp apically and bifurcate basally, shorter than uncus; sacculus processus short and pointed apically; clavus triangular; saccus intermediate in size (Fig. 16) . Aedeagus shorter than vesica; vesica with 2 rows of large cornuti (Fig. 16a) .
Female Genitalia. Papillae anales intermediate in size; apophyses anteriores and posteriores narrow and long; ostium sclerotized; ductus bursae short, broad at middle, sclerotized; corpus bursae slender and long, with a large signum (Fig. 22) .
Specimens Examined CHINA: Heilongjiang: 1?1/, Harbin, 14-VII-1963; 1?, Harbin, 5-IX-1963; 1?, Nenjiang, 1977 . Jilin: 1?, Jingyuetan, 9-VII-1975 . Liaoning: 1?, Shenyang, IX-1973 1?, Tieling, 9-VI-1977 (SY-AU); 1/, Tieling, 11-VII-1977 (SYAU) . Inner Mongolia: 1?, Zhemeng, 1977 . Shandong: 1?, Ji'nan, 4-VI-1950 1?, Tai'an, 8-IV-1965 . Jiangsu: 1?, Nanjing, VIII-1965 2??, Ganyu, 1977, M. Hu. Distribution Macdunnoughia hybrida is distributed in northeastern China (Ronkay et al. 2008) . This study showed the distribution to extend southwards along the coast in eastern China (Fig. 25) .
Macdunnoughia (Puriplusia) purissima (Butler, 1878) 淡银纹夜蛾 (Figs. 9, 10, 17, 17a and 23) Plusia purissima Butler, 1878: 202. Type-locality: Japan, Yokohama; Chu et al. 1964: 96. Puriplusia purissima : Chou & Lu 1974 : 72. Macdunnoughia purissima: Han et al. 2005 Ronkay et al. 2008: 25. Diagnosis It is related to M. tetragona and can be distinguished from the latter by the light-colored medial area and the visible postmedial line on forewing (Figs. 9 and 10 ). Cornuti are absent in male genitalia (Fig. 17a) Male Genitalia. Uncus narrow, sharp apically, 1.5 times as long as harpe; tegumen intermediate in size; valva slender; cucullus arched; harpe short, sharp apically, almost as long as sacculus processus; sacculus processus sharp apically; clavus finger-shaped; saccus short (Fig. 17) . Aedeagus shorter than vesica; vesica with many small dots (Fig. 17a) .
Female Genitalia. Papillae anales intermediate in size; apophyses anteriores and posteriores narrow and long; ostium broad and slightly sclerotized; ductus bursae long and wrinkled; corpus bursae similarly rounded; accessory bursae long and wrinkled (Fig. 23) .
Specimens Examined
Macdunnoughia (Puriplusia) tetragona (Walker, [1858] ) 方淡银纹夜蛾 (Figs. 11, 12 
Diagnosis
Macdunnoughia tetragona can be distinguished from M. purissima by the dark medial area on forewing (Figs. 9-12) ; the male genitalia have a row of large cornuti (Fig. 18a) ; ductus bursae and accessory bursae is short (Fig. 24) .
Description
Male and Female. Wingspan 27-34 mm. Head blackish gray; antennae filiform; labial palpi short and upturned. Thorax densely covered with gray scales. Abdomen grayish. On forewing, ground color blackish gray, medial area black, a black streak over white claviform stigma; basal line grayish black; antemedial line black; medial line faint; postmedial line black with a little red color; subterminal line grayish black; terminal line black at front. On hindwing, ground color grayish brown; veins highlighted (Figs. 11 and 12) .
Male Genitalia. Uncus narrow, sharp apically, 1.5 times as long as harpe; tegumen intermediate in size; valva slender; cucullus arched; harpe short and curved, sharp apically, almost as long as sacculus processus; sacculus processus sharp apically, broader than harpe; clavus finger-shaped; saccus relatively short (Fig. 18) . Aedeagus shorter than vesica; vesica with a row of cornuti (Fig. 18a) . 
